1. Introduction {#sec1}
===============

Portal vein thrombosis (PVT) remains a challenge in liver transplantation (LT). It is diagnosed in approximately 10% of patients on waiting list during preoperative evaluation \[[@B1], [@B2]\]. Portal vein (PV) thrombectomy, use of vascular and artificial grafts, vena cava or renal vein anastomosis, and PV arterialization are among the options for graft revascularization and decompression of splanchnic bed \[[@B3], [@B4]\]. Although laborious, these techniques have shown encouraging results, making PVT no longer a contraindication for LT and enabling a therapeutic alternative to these patients \[[@B5]--[@B7]\]. Its adoption depends on the extent of thrombosis and the surgeon\'s preference and experience \[[@B8]\]. The use of large collateral varix for portal flow reconstruction in LT is still incipient, with very few clinical reports described. We present our group experience using left gastric vein (LGV) for portal inflow during LT in two patients with PVT.

2. Case Report {#sec2}
==============

2.1. Case \#1 {#sec2.1}
-------------

A 24-year-old white male presented with primary sclerosing cholangitis associated with splenomegaly and esophageal and gastric varices, with 1 previous episode of bleeding. Preoperative imaging revealed celiac trunk stenosis caused by compression by the median arcuate ligament, associated with portal cavernoma (PC) and dilated LGV draining most of splanchnic flow ([Figure 1](#fig1){ref-type="fig"}).

The patient underwent orthotopic LT (OLT) with piggyback reconstruction and surgical division of the median arcuate ligament. PC and dilated LGV with adequate flow were confirmed during operation. LGV was dissected in cranial direction, in order to secure a long graft, and sectioned near the cardia. The proximal neck was ligated with suture and distal segment was rotated laterally to optimize anastomotic openings of donor PV and recipient LGV. An end-to-end anastomosis was performed using polypropylene 5-0 ([Figure 2](#fig2){ref-type="fig"}). Intraoperative transfusions were performed with 2 packs of packed red blood cells and 2650 mL of blood from intraoperative cell salvage.

Recovery progressed well and uneventful, and the patient was discharged after 11 days with immunosuppressive and antiplatelet medication. Successive Doppler ultrasound studies and angiotomography demonstrated patency of the gastroportal anastomosis and adequate perfusion of the graft in the following 5 years ([Figure 3](#fig3){ref-type="fig"}).

2.2. Case \#2 {#sec2.2}
-------------

A 42-year-old white male presented with cirrosis by hepatitis C, previously treated with alpha-interferon. He had diuretic controlled ascitis, previous episodes of esophageal variceal bleeding, and spontaneous bacterial peritonitis. He had undergone resection of a poorly differentiated HCC in liver segment V, measuring 4.6 × 4.5 cm, and chemoembolization of a lesion in liver segment V, measuring 3.5 cm, suggestive of HCC. Child-Turcotte-Pugh score was 10 (grade C) and MELD score was 29. Imaging revealed large esophageal and splenorenal varices, recanalized umbilical vein, chronic splenic vein thrombosis, splenomegaly, patent celiac trunk, PVT extended to proximal SMV, and LGV measuring 2.8 cm ([Figure 4](#fig4){ref-type="fig"}). The patient underwent OLT with Belghiti reconstruction. Total PV, splenic vein, and proximal SMV thrombosis and absence of hepatopetal flow were confirmed during operation. Donor PV was anastomosed to recipient LGV in an end-to-end fashion, using polypropylene 5-0 continuous sutures ([Figure 5](#fig5){ref-type="fig"}). Bleeding was minimal; no transfusions were performed during the procedure. Postoperative Doppler ultrasonography evidenced patency of the gastroportal anastomosis and hepatopetal flow. Patient recovery progressed well and he was discharged after 15 days with immunosuppressive medication.

3. Discussion {#sec3}
=============

Portal vein thrombosis is a complication of end-stage liver disease and may extend to splenic vein and superior and inferior mesenteric veins as well as the splanchnic bed. It is caused by a decrease in portal flow from architectural changes in hepatic parenchyma, periportal lymphangitis and hypercoagulability. Implications of this condition include decrease in liver function and development and aggravation of portal hypertension, due to the reduction in portal flow \[[@B9]\]. Male sex, HCC, cryptogenic cirrhosis, active chronic hepatitis, previous splenectomy, and TIPS are risk factors. Preoperatory imaging exams detect PVT in up to 10% of LT candidates \[[@B1], [@B2]\]. Recanalized PV and hepatopetal venous flow can occur through vascular neoformation, resulting in a PC. Even though PVT is no longer considered a contraindication in LT \[[@B5], [@B6]\], it remains a risk factor associated with posttransplant morbidity and mortality, directly affecting graft patency \[[@B10]--[@B14]\]. Technical difficulties increase surgery time and lead to severe bleeding; inadequate blood flow may result in graft disfunction or loss and rethrombosis \[[@B3], [@B12], [@B13], [@B15]--[@B20]\].

According to PVT extension across splanchnic bed, some technique alternatives to reconstruct PV flow are considered \[[@B3], [@B4], [@B8]\]. Extention to proximal SMV with distal patency may be managed with a thrombectomy or mesoportal jumping graft using donor iliac vein \[[@B7]\]. Total compromising of SMV may be managed with portocaval hemitransposition \[[@B16]\] or renal vein anastomosis \[[@B17], [@B21]\]. Multivisceral transplantation and inclusion of a distal splenorenal shunt come up as an option for diffuse mesenteric and portal vein thrombosis \[[@B22]--[@B24]\]. Although well established, these techniques possess significant inconveniences.

Use of mesenteric vein involves a laborious and careful dissection of peripancreatic mesentery root, as well as an extra anastomosis for vascular graft interposition. Portocaval hemitransposition and renal vein anastomosis include dissection of retroperitoneal region with neovascular formations. In addition, portal hypertension is not solved; therefore the risk of gastrointestinal hemorrhage remains and the graft tends to progressive atrophy for lack of hepatotrophic factors \[[@B18], [@B21], [@B25]\].

A spontaneous distal splenorenal shunt is an excellent alternative to a portal flow reconstruction, as hepatotrophic factors flow to graft is assured and major dissection of retropancreatic region, associated with severe bleeding, is not required \[[@B22]\]. Distal splenorenal anastomosis requires laborious dissection, results in major blood loss, and may lead to splenectomy \[[@B23]\]. Multivisceral transplantation is associated with higher rates of morbidity and mortality in 1 and 5 years \[[@B24]\], besides the need for a high complex structure and specific trained surgical team \[[@B23]\].

Heterotopic LT is also an option, especially when reconstruction of portal flow using SMV is possible \[[@B26]\]. Nevertheless, the need for intra-abdominal space, high technique complexity, lack of hepatotrophic factors to graft, and requirement of biliary reconstruction are disadvantages. The use of other veins, such as LGV \[[@B10], [@B27]\], middle colic vein \[[@B28]\], splenomesenteric confluence \[[@B29], [@B30]\], splanchnic venous confluence \[[@B31]\], and common bile duct drainage vein \[[@B32]\], is also an alternative.

To minimize morbidity, the consensus is reconstruction of portal flow preferably from splanchnic territory, in order to prevent swirling flow, torsion, and stenosis. Recommendations are direct anastomosis to PV trunk and avoidance of jumping grafts and artificial grafts. Anastomotic openings must be adequate to obtain laminar flow \[[@B33]\]. Anastomotic borders must be everted to prevent stenosis. Accessory veins draining part of splanchnic bed must be ligated to impede low flow to portal anastomosis. They usually present as spontaneous splenorenal shunts and dilated LGV.

In our reports, the use of cranially dissected LGV allowed the fulfillment of the cited requirements for a good vascular anastomosis: optimization of anastomotic openings in size and preparation, great mobility of the vascular graft, and exemption from jump grafts and artificial grafts. It also allows splanchnic drainage to graft, securing flow of hepatotrophic factors, and regularizing high preoperative splanchnic blood pressure levels. LGV has few tributaries and it is positioned anteriorly in retroperitoneal region, close to the emergence of splenic artery from the celiac trunk, making its dissection more simple and secure. Yet, manipulation must be cautious, for varicose vessels wall is thin, fragile, and easily torn, particularly during sutures.

Although little experience with LGV as an alternative for portal flow reconstruction in LT is described, no difference in morbidity, mortality, and graft patency is observed. Therefore, this technique presents as an excellent option for portal reconstruction in the presence of thrombosis or hypoplasia.
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![Preoperative angiotomography showing LGV draining splanchnic bed.](CRIS2016-8289045.001){#fig1}

![A: donor common bile duct; B: donor-recipient arterial anastomosis; C: gastroportal anastomosis; D: left gastric vein distal neck.](CRIS2016-8289045.002){#fig2}

![Postoperative angiotomography showing patent gastroportal anastomosis.](CRIS2016-8289045.003){#fig3}

![Preoperative computed tomography showing extensive thrombosis of portal and superior mesenteric veins and enlarged left gastric vein draining the bowel.](CRIS2016-8289045.004){#fig4}

![Postoperative angiotomography demonstrating a pervious gastroportal anastomosis.](CRIS2016-8289045.005){#fig5}
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